The Madrean sky islands of North America, in southern Arizona and adjacent Sonora, harbor a great diversity of vertebrates, but data about the distribution and abundance of mammal species in this region are needed to develop strategies for their management and conservation. We used camera traps to record medium and large mammals in 4 sky islands in the state of Sonora, Mexico. We compared species richness and diversity of the 25 species detected: 1) within and outside a natural protected area; 2) according to land use (natural protected area, private property, or conservation area); 3) according to the presence or absence of cattle; and 4) among 7 monitored sites. We found no differences in richness, diversity, and composition of species in our comparative analyses, suggesting homogeneity of the communities. This homogeneity could be the result of the direct or indirect influences of past human impacts in the region, given that federal protection, type of land use, and ranching did not influence the community of medium and large mammals. We discuss the importance of maintaining sites dedicated exclusively to conservation in the region, as well as promoting management at unprotected sites to make predators compatible with livestock and agricultural production.
There are about 20 mountainous ecoregions in the world known as sky islands. These sky islands constitute inland areas represented by a group of mountains surrounded by arid valleys and typically harbor great richness and diversity of species (Warshall 1995; Robin and Nandini 2012) . Throughout their history, the valleys have acted as barriers or bridges between islands in terms of divergence and exchange of species (Warshall 1995) . Changes in the structure and dynamics of the sky islands through time have thus created the opportunity to study the processes that affect the presence of species (Assefa et al. 2007; Sekar and Karanth 2013; Zimkus and Gvozdík 2013) .
The Madrean sky islands (also known as Madrean Archipelago) are located in North America, in the border region between Mexico and the United States, within the states of Sonora, Chihuahua, Arizona, and New Mexico (Fig. 1; Marshall 1957; Felger and Wilson 1995; McLaughlin 1995; Van Devender et al. 2013 ). This ecoregion contains more than 40 mountain ranges where vegetation types at higher elevations include forests, such as pine-oak woodlands and mixed conifer forests, and lower areas are represented by "desert seas" with vegetation types such as grassland or desert scrub (Marshall 1957; Marshall et al. 2004) . Due to the variety of habitats found in the Madrean sky islands and the unique convergence of species of Nearctic and Neotropical affinity (Halffter 1987; Felger and Wilson 1995; Warshall 1995; Escalante et al. 2004) , this area preserves a high biodiversity of flora and fauna (DeBano et al. 1995; Felger and Wilson 1995; Spector 2002; Villarreal et al. 2013) . However, despite this great diversity, the current distribution and relative abundance of species across the Madrean sky islands is not well described, particularly for the fauna of Mexico (DeBano et al. 1995; Felger and Wilson 1995; Gottfried et al. 2005; Van Devender et al. 2013; Flesch et al. 2016) .
In Mexico, the Madrean sky islands are home to a great variety of terrestrial mammals (Caire 1978; Felger and Wilson 1995) , including large mammals (> 20 kg- Morrison et al. 2007 ). The assemblage of terrestrial mammals in the Madrean sky islands includes species with wide geographical distributions, different life histories, species under some category of threat (at national and international levels), and game species (Felger and Wilson 1995; Caire 1997; Spector 2002) . The lack of current inventories and data about the richness and diversity of mammal assemblages in the sky islands in Sonora and Chihuahua (Marshall et al. 2004 ) has limited the development of management and conservation strategies for species and communities.
We compared the richness, diversity, and species composition of medium and large mammals at 7 study sites located in 4 sky islands in northeastern Sonora, Mexico. These 4 sky islands include areas that can be categorized by 3 different management strategies: 1) inside or outside of a protected natural area (PNA); 2) different categories of land use (PNA, private property, or conservation area); and 3) livestock activities either present or absent. PNAs are considered one of the most important instruments to protect biodiversity (Caro 2002; Gaston et al. 2008; Porras-Murillo et al. 2011) . Therefore, we expected the sites within PNAs to exhibit greater richness and diversity than unprotected sites. Furthermore, there are different types of use and land tenure in the region, which in some cases represent alternative conservation schemes. To assess differences in richness and diversity according to these different management schemes, we compared sites within PNAs to private lands dedicated to conservation, and to private lands dedicated to traditional livestock activities. We expected greater richness and diversity within areas dedicated to conservation than in cattle ranching areas. Additionally, to test whether the presence of cattle influences richness and diversity of medium and large mammals, we compared sites with and without cattle ranching, irrespective of their conservation status, anticipating greater richness and diversity in sites without cattle. Finally, we compared the richness, diversity, and species composition at all study sites.
Materials and Methods
Study area.-Fieldwork was conducted in 2009 in the northeast of the state of Sonora, Mexico, at 7 study sites located in 4 sky islands: Sierra Los Ajos, Sierra La Madera, Sierra El Tigre, and Sierra San Luis (Fig. 1) . The annual temperature range in the sites is 12-22°C with rainfall from 125 to 600 mm (Table 1) , maximum temperatures and rainfall occur from June to August (INEGI 2013 (INEGI , 2014 .
Three of the study sites (S1, S2, and S3) are within the PNA named Área de Protección de Flora y Fauna Bavispe (APFFBavispe-Diario Oficial de la Federación 2017), in 2 separate polygons, Sierra Los Ajos and Sierra La Madera (Fig. 1) . The APFF-Bavispe extends 2,035.95 km 2 . The polygon of the PNA at Sierra Los Ajos is 223.08 km 2 and the polygon at Sierra La Madera is 976.72 km 2 (Fig. 1 ). For each of the 7 study sites, we estimated an effective sampling area. These areas were obtained using the geographical location of the cameras placed in each site, with a buffer zone of 1-km radius around each camera location. The sum of these buffers corresponded to our effective sampling area. These areas were calculated using the ArcMap 10.2.2. Software (ESRI 2011). Our study area description is based on the effective sampled area, and biotic communities are described following Brown (1994) .
Site S1 is located in Sierra Los Ajos (Fig. 1) , this site has been a federally protected property since 1939 (Diario Oficial de la Federación 1939), so the influence of human activities within the polygon and the monitored area is minimal, as it has been protected for over 70 years. The site S1 includes 2 biotic communities according to Brown (1994) Madera west (S2) and Madera east (S3) sites are situated in Sierra La Madera (Fig. 1) . These sites (S2, S3) are comprised of a series of privately owned land areas, in most of which production activities, such as cattle ranching, are carried out. APFF-Bavispe regulates land use and extractive use of natural resources in these properties (Table 1) . Wildlife hunting is present at site S2. Two biotic communities are present at site S2: Madrean Evergreen Woodland (79.24%) and Sinaloan Thornscrub (20.75%). Site S3 is characterized by Madrean Evergreen Woodland (50.43%) and Semidesert Grassland (49.56%-Brown 1994) .
Sites S4 (Tigre) and S5 (Tapila) are private properties outside of the PNA (Fig. 1) , where the main productive activity is cattle ranching. S4 is located within Sierra El Tigre, and this site is comprised of a set of 6 private properties and extends 159. Sites S6 (Los Ojos) and S7 (El Pinito) are private properties located in the Sierra San Luis (Fig. 1) ; S6 extends 83.82 km 2 and S7 extends 68.69 km 2 . These properties are dedicated to conservation and consistently implement habitat recovery projects (e.g., capturing water and soil retention with stone trenches). Hunting of wildlife has been banned in both sites for over 10 years and no productive activities (i.e., cattle ranching) have been undertaken (Table 1) . Site S6 has 3 biotic communities: Semidesert Grassland (47.21%), Madrean Evergreen Woodland (45.60%), and Plains and Great Basin Grassland (7.17%-Brown 1994) . Site S7 is characterized by Semidesert Grassland (70.36%), Madrean Evergreen Woodland (14.69%), and Plains and Great Basin Grassland (14.55%). (Tobler et al. 2008; Monterroso et al. 2013; Si et al. 2014) . At each study site, between 25 and 31 cameras remained active for an average of 35 days between the months of April to November 2009 (Table 2) . We used 2 digital camera trap models: Wildview Xtreme 2.0 and Wildview Xtreme 5.0 (Wildview, Grand Prairie, Texas).
Cameras were placed on trails identified as wildlife passing points, oriented in a north-south direction. We fixed them to trees at a height ranging from 50 to 100 cm (Si et al. 2014; Swan et al. 2014) . The spatial separation between each camera trap was approximately 1 km (mean = 0.93 km ± 0.53 SD).
To enable the identification of most photographic records, cameras were programmed to take a sequence of 3 photographs with a delay of 1 min between events. To detect as many species as possible in the community, we placed a bait consisting of oats, corn, sardines, and vanilla essence at a distance between 3 and 5 m from each camera.
Data analysis.-We identified the species of mammals from the photographs using field guides (Kays and Wilson 2002; Reid 2006) . Photographs of the genus Lepus were sent to 6 independent, experienced researchers on this taxon. We assigned a species to each photograph of Lepus based on a consensus of the 6 researchers. We analyzed all medium and large mammals, that is, all mammals with a mean weight of 0.5 kg or more. We did not include smaller species because camera traps do not efficiently detect them (Tobler et al. 2008) .
We used independent photographic events as an approximation of the abundance of each species (Yasuda 2004; Ramesh and Downs 2015) . As an independent event for a given species, we considered a single record of that species at a site, within a 24-h period (Yasuda 2004; Si et al. 2014; Ramesh and Downs 2015) . For photographic records where more than 1 individual of the same species was detected (e.g., females with young, 2 or more individuals of the same species), each individual was considered as an independent record during the 24-h period. We also calculated the sampling effort for each study site, which we obtained by multiplying the number of cameras placed at each site by the number of days they were active on the site (1 day = 24 h). All data analyses were prepared with the independent events obtained. We calculated the species relative abundance (RA) as follows: (independent photographic events/ total number of days during survey) * 100 (Ryan 2011) .
We evaluated richness and diversity through 4 comparisons. First, we compared 2 categories: within and outside the PNA (sites S1, S2, S3 versus sites S4, S5, S6, S7). For the 2nd comparison, we grouped sites into 3 categories: within the PNA (S1, S2, S3), private land (S4, S5), and private land dedicated to conservation (S6, S7). For the third comparison, we compared sites with cattle ranching (S2, S3, S4, S5) and sites with no cattle (S1, S6, S7). Finally, we compared all 7 sites.
For a comparison among our selected categories and sites, we used all camera traps and their respective sampling efforts. We compared richness based on the number of species estimated, using coverage-based rarefaction (Chao and Jost 2012) as implemented in the iNEXT program (Hsieh et al. 2013) . This method compares the number of species while maintaining the same level of completeness in the samples (Chao and Jost 2012) . Diversity was calculated with the exponential of the Shannon entropy index, so diversity units are effective number of species (equally common species) or true diversity sensu Jost (2006) . We obtained all diversity values using the SPADE program (Chao and Shen 2010) . The differences in richness and diversity among management types were compared using 95% CI.
We evaluated similarity in species composition among the study sites using a detrended correspondence analysis (DCAHill and Gauch 1980) . DCA is an ordination technique that reduces and avoids the arch effect produced when plotting the major axes of variation. DCA produces an ordination plot of major axes of variation in a dataset; commonly, the first 2 major axes of variation are plotted to display all species in terms of similarity.
We also assessed similarity of species between sites using Morisita's index in a paired-group cluster analysis. Morisita's index measures the similarity between communities and varies from 0 (no similarity), when no common species are found between communities, to 1 (complete similarity), when 2 samples share all species (Morisita 1959) . All compositional and similarity analyses were conducted using the PAST 3.02 program (Hammer et al. 2001) .
To test for statistical differences in community composition, we used permutational multivariate analyses of variance (per-MANOVA-Anderson 2001) with the adonis function of Vegan (Oksanen et al. 2017 ) in R (R Core Team 2016 . These procedures tested for differentiation in community structure (species composition and their RA) among groups of sites: 1) within and outside the NPA, 2) according to land use, and 3) with and without cattle. A significant result indicates that species composition and mammal RAs differ between groups of sites.
Finally, we compared the RA between categories according to 5 feeding guilds. We classified the guilds based on the major proportion that constitutes the diet for each species (Feldhamer et al. 2003 
results
We accumulated a total sampling effort of 6,668 camera-days, using 196 camera traps, and covered a mean effective average sampling area of 51.11 ± 8.65 km 2 (Table 2) . We obtained a total of 11,254 photos that included target mammals as well as birds, domestic mammals (e.g., Bos taurus, Equus caballus) and mammals of body size less than 0.5 kg (e.g., Neotoma leucodon, Peromyscus spp.).
Of the acquired photographic records, 73.24% (8,243 photographs) belonged to target wild mammals (25 species) with a body weight exceeding 0.5 kg, of which 15% (1,689) were considered independent events. The 25 species detected belong to 5 orders, 11 families, and 21 genera, with sites S4 and S6 presenting the highest observed richness ( D. virginiana, S. audubonii, C. latrans, B. astutus, and P. tajacu) were detected at 5 study sites. The rest of the species (32%) were detected at 4 or fewer study sites (Table 3) . We found no significant difference in species richness estimated by coverage-based rarefaction between categories within and outside PNAs (Fig. 2A) . A similar result was found when we compared richness within PNAs, private land dedicated to livestock, and private land dedicated to conservation (Fig. 2B) . Similarly, we found no differences in categories with and without cattle ranching (Fig. 2C) . Standardizing species richness of the 7 sites, the greatest richness by coverage-based rarefaction was detected at sites S4 and S6 at Sierra El Tigre and Sierra de San Luis, respectively. We found significant differences between site S2 (at Sierra La Madera) and sites S4 (Tigre) and S6 (Los Ojos), and likewise between site S6 and S7, both sites in the Sierra de San Luis (Fig. 2D) .
Species diversity was greater in the land areas outside PNAs compared to within PNAs; however, these differences were not significant (Fig. 3A) . A similar result was found by comparing diversity according to land use, where diversity was higher at sites within PNAs and private land dedicated to conservation than in private land dedicated to traditional livestock activities, but these differences also were not significant (Fig. 3B) . Likewise, species diversity seemed greater at land with cattle ranching but we found no significant differences in areas with and without cattle (Fig. 3C) . Finally, by comparing the diversity among the 7 study sites, we found significant differences between the less-diverse sites (S1, S7) and the mostdiverse sites (S6, S4, S2, S5), and S3 site was significantly different from sites S2, S4, and S6 (Fig. 3D) .
Results from the DCA and Morisita's similarity index were similar (Fig. 4) . According to the DCA, site S1 had a notably different composition of species compared to the rest of the sites (Fig. 4A) . This difference was caused by the exclusive detection of ocelots (L. pardalis) and jaguars (P. onca), as well as the presence of species with high RA, which included ground squirrels (O. variegatus), ringtails (B. astutus), and Arizona gray squirrels (S. arizonensis; Fig. 4A ). Site S3 was the only site where we detected American badgers (T. taxus) and 3 other species were more abundant at this site than any other sites, including antelope jackrabbits (L. alleni), coyotes (C. latrans), and desert cottontails (S. audubonii). The latter species also exhibited a high number of independent events at 2 other sites (S2, S4; Table 3 , Fig. 4A ). The mule deer (Odocoileus hemionus) was only detected at site S6 and this site also exhibited a high RA of raccoons (Procyon lotor). Notably, black bears (U. americanus) showed a greater RA at sites dedicated to conservation (S6, S7) and pumas (P. concolor) exhibited high RA at 3 sites (S1, S6, S7) where human activities were limited (Table 3 , Fig. 4A ). According to Morisita's similarity index, S1 was the most dissimilar site (0.18 similarity with S3, 0.28 with S6, 0.33 with S2, and 0.36 with S7), whereas the rest of the pairs of sites had more than 0.40 similarity in species composition. The 2 most similar sites were S2 and S4 (0.88 similarity; Fig. 4B ). PerMANOVA tests did not show statistical differences in species composition among groups of sites inside and outside PNAs (pseudo-F = 0.83, R 2 = 0.14, P = 0.63), according to land use (pseudo-F = 1.11, R 2 = 0.18, P = 0.38), nor with and without cattle (pseudo-F = 1.20, R 2 = 0.19, P = 0.29). Carnivores, omnivores, and insectivores presented a higher RA inside PNAs (S1, S2, S3; Fig. 5A ). Herbivores had a lower RA inside PNAs and frugivores did not present differences in their RA with respect to the protection status of the study site (Fig. 5A) . When comparing the RA between PNAs (S1, S2, S3), private cattle ranches (S4, S5), and private conservation lands (S6, S7), carnivores and omnivores had a greater RA inside PNAs, insectivores and frugivores inside private properties, and only the herbivores had greater RA inside private conservation properties (Fig. 5B) . On the other hand, carnivores and omnivores had greater RA inside properties without livestock (S1, S6, S7), whereas insectivores, frugivores, and herbivores had greater RA inside properties with livestock (S2, S3, S4, S5; Fig. 5C ).
discussion
We compared species richness, diversity, and composition of medium-and large-sized mammals in 7 study sites in 4 sky islands of northwestern Mexico. We found 25 different species, with similarity among sites ranging from 0.18 to 0.88 (Fig. 4B) . We corroborated the presence of Nearctic species (e.g., black bears) together with species of Neotropical affinity (e.g., ocelots, jaguars), supporting the unique transitional biogeographic status of the Madrean sky islands with respect to other sky islands of the world (Warshall 1995) . Most previous studies have assessed only species richness (Ceballos 2007; Valenzuela-Galván and Vázquez 2008; Vázquez and Valenzuela-Galván 2009; González-Maya et al. 2015) . We compared diversity of mammals inside and outside the PNAs (Western et al. 2009 ) and found no significant differences, similar to results reported from areas in southeastern Mexico and southern Texas (Hall and Willing 1994; Porras-Murillo et al. 2011) . We also did not find significant effects of land use (PNA versus cattle ranches versus private conservation ranches), nor an impact of cattle on the richness, diversity, or composition of mammals.
Based on our results, the studied sites are homogenous in identity and relative abundance of their species, suggesting that the region harbors a single, characteristic mammal community, i.e., all the sites include subsets of the same ecological community regardless of their differences in protection status, land use, or the presence of cattle. Thus, regional environmental conditions shared among sites (i.e., elevation > 700 m. a.s.l.; Table 1 ) are the major determinants of the highly diverse mammal community.
Prior to our study, the Madrean sky islands had already suffered an important loss in species richness with the extirpation of 2 top predators in the mid-1970s: the Mexican wolf, Canis lupus baileyi, and the Mexican grizzly bear, Ursus arctos (Brown 1983 (Brown , 1996 . Moreover, the abundance of some species is naturally low within the sampling sites, and even at the regional level, as is the case for ocelots and jaguars (Brown and López-González 2001; López-González et al. 2003; Gutiérrez-González et al. 2015) . Despite the general homogeneity of the mammal community in the region, notable differences were found among sites. We hypothesize that protected areas may act as sources of mammal individuals dispersing to other sites, enhancing the metapopulation dynamics that maintain regional homogeneity and community structure. This idea deserves further research, however.
Although our study sites represent a region of roughly 357.80 km 2 , this geographical scale may not be sufficient to detect changes in populations or communities of large mammals over time. The implementation of studies on a landscape scale, and over longer time periods, may make it possible to detect changes and trends associated with land conversion and corroborate the influence of private properties in prompting the recovery of communities. The inclusion of other groups such as bats, rodents, birds, or insects (e.g., Cramer and Willing 2002; Dias et al. 2016; Alonso-Rodríguez et al. 2017; López-Mejía et al. 2017 ) could further aid in determining factors that are affecting species communities in the sky islands.
The relatively high homogeneity of the mammal community within the study region is attributed to the presence and high abundance of medium-sized generalist species (species belonging to the Canidae, Mephitidae, and Procyonidae-Cramer and Willing 2002). These medium-sized generalists are expected to increase in abundance when there are high levels of grazing by cattle and native herbivores that decrease the heterogeneity of the vegetation throughout the landscape. That in turn results in changes in the abundance of dominant species and reduces species richness (Fuhlendorf and Engle 2001; Fuhlendorf et al. 2006 ). Irrespective of their present conservation status, all study sites were historically managed in a similar way with an emphasis on cattle ranching dating from at least the mid-1600s (Perramond 2010) . There has also been continual pressure on large carnivores (pumas, jaguars, and black bears) from hunting because they are considered a threat to cattle ranching and other human activities.
A recurrent assumption at the community level is that land tenure and production activities on private properties can influence both directly and indirectly the communities of medium and large mammals (Wallgren et al. 2009; Cove et al. 2013; Morris and Rowe 2014; Ramesh and Downs 2015) . One consequence of regulated and limited hunting and ranching, for example, can be unusually high abundances of large herbivores such as white-tailed deer (Travaini et al. 1997; Caro et al. 1998; Pedó et al. 2010; Kutt and Gordon 2012) . However, our results showed that land tenure had no apparent effect on the mammal community. Since each species responds differently to the level of protection and management (Tabeni et al. 2013; Ramesh and Downs 2015) , the individual responses of each species are not detected when analyzed at the community level. Each species has different habitat requirements, home range, body size, and tolerance towards disturbance (including legal and illegal hunting), among others (Wallgren et al. 2009; Gray 2012; Atickem and Loe 2013; Ramesh and Downs 2015) . This complicates interpretations of the relationship between wildlife and type of land use (Burt and Turner 2012) .
The low level of heterogeneity detected among sites was mainly related to species composition and relative abundance in Sierra Los Ajos (site S1). This heterogeneity was attributed to the detection of rare species under a conservation status at national or international levels (L. pardalis, P. onca), species with a high relative abundance at this site (O. variegatus, S. arizonensis, B. astutus) , and the absence of species that were abundant in other sites (P. lotor, C. latrans) . The geographical isolation of this site may limit the movement and dispersal of individuals. Moreover, this site has the highest elevation, which provides conditions that are more temperate and limit the presence of species adapted to arid environments (e.g., L. alleni, S. audubonii, C. latrans, P. tajacu) . Our results highlight Sierra Los Ajos as a priority conservation area that is unique in its assemblage of species, both locally and within the Madrean sky islands (Arriaga et al. 2000; Jiménez et al. 2013) .
In site S3, we had the exclusive detection of American badgers (T. taxus) and high RA of antelope jackrabbits (L. alleni) and coyotes (C. latrans) in comparison with other sites. These species are associated with open vegetation, grassy slopes, and moderate elevations (Best and Hill-Henry 1993; Hinton et al. 2015; Helgen and Reid 2016) . Site S3 was also the only site where we did not detect black bears and pumas. The relative difference in species composition and dissimilarity detected at site S3 within Sierra La Madera may be due to this site having the lowest elevation and providing different habitats for the community of mammals. The habitat in this site may not favor the presence of bears as this landscape provides lower food production for the species, lacking a sufficient amount of forested environments (Rodríguez-Martínez et al. 2008) . Pumas could be present in La Madera on site S3 but were not detected, possibly because of their naturally low density or because of the hunting pressure in the area.
The low richness and low diversity in site S7 in Sierra de San Luis can be explained by high relative abundance of 2 species: U. americanus and S. floridanus. We speculate that high abundance of black bears may be limiting the presence of other omnivorous species in this site such as P. tajacu and P. lotor (Newsome et al. 2017 ).
When we compared the RA of feeding guilds, PNAs appear to benefit omnivores and carnivores in comparison with the other management categories. In addition, omnivores and carnivores also exhibited high RA in those sites where cattle were removed. Sites S6 and S7 presented the highest herbivore RAs, as well as the highest RA for black bears, white-nosed coatis, and hooked skunks. Their management strategy (habitat restoration, prohibition of hunting, lack of agricultural or grazing activities) may be having a positive impact on the abundance of these species. Furthermore, these areas dedicated to conservation may act as a sources to repopulate or enhance populations of these species in neighboring properties (Novaro et al. 2000) .
Private areas dedicated to conservation were the only sites where photographic records of female black bears with cubs were obtained, thus seem to be more favorable for black bear populations (Espinosa-Flores et al. 2012 ). This observation confirms a reproductive population of black bears in the region, which makes these sites especially important due to the extinction risk category of the species according to Mexican laws (Diario Oficial de la Federacion 2015). PNAs also harbor 5 species of national and international conservation interest. Three of these (ocelot, jaguar, and American badger) were recorded exclusively within these polygons (S1, S2, S3) and 1 species (Arizona gray squirrel) was detected in 2 polygons (S1, S2). Occasional records of species under national and international protection status (3 independent events of ocelots and 2 of jaguars- SEMARNAT 2010; IUCN 2014 ) may reflect the importance of the sites as corridors for dispersal but are not evidence for established populations. In contrast, only generalist species were found in private properties dedicated to livestock production. Thus, our results reflect the importance of maintaining sites dedicated exclusively to conservation in the region, while unprotected sites need to be managed to make predators compatible with livestock and agricultural production.
Although not included in our analyses, the geographical proximity of some sites (S1, S6, S7) to wildlife populations in the United States and the possibility of individual dispersal occurring in both directions could be an additional variable that promotes the richness and diversity found in these sites. For example, the records obtained for jaguars and ocelots may represent dispersing individuals, supporting the historical documentation of isolated records in the southwestern United States and on Mexico's northern border (McCain and Childs 2008) . Known viable populations of jaguars and ocelots are approximately 100 km south of our study sites (Brown and López-González 2001; López-González et al. 2003; Gutiérrez-González et al. 2015) .
Taking into account other biotic and abiotic variables in the analysis of the regional distribution of mammals, such as vegetation cover, elevation, or precipitation, could help to explain differences in richness and diversity among our study sites. Biomass also could serve as an indicator of changes in the composition and the structure of the community. We recommend exploring more variables in the future as they may yield further clarity on the effects of anthropogenic factors on mammalian assemblages. Future studies also should incorporate the continuous impact of anthropogenic activities present in the region at the landscape level, and the high impact of localized actions, such as mining. Other activities such as large predator control and local extirpation may have impacts over a broader area, thus the intensity of activities in surrounding lands may adversely affect the abundance, richness, and diversity of the large-sized mammalian assemblages of this biogeographic realm.
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